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1. Introduction
In RAN4 #90 meeting, RAN4 had extensive discussion on RRC-based BWP switching. Whether to specify 2 different RRC-based BWP switch delays for case 1 and case 2 are FFS and also FFS the related interruption requirements. The corresponding agreements [1] are captured as follows:
	RRC-based BWP switch delay requirement would be defined based one of the following options:
Option 1: single requirement need be defined for RRC based BWP switching based on the worst scenario
Option 2: two sets of requirement need to be defined for RRC based BWP switching, one set of requirement would be same as option1 and the other requirement might be tightened
FFS if RAN4 will specify interruption requirements for RRC-based BWP switch
RAN4 will not have testing for interruption requirements for RRC-based BWP switch.


In this contribution, we discuss these remaining issues and provide our proposals. 
2. Discussion
RRC-based BWP switch delay
RRC-based BWP switching timeline can be illustrated as follows:
RRC processing delay
BWP switch delay RRC
RRC Reconfiguration Complete
RRC Reconfiguration Command

Figure 1: Total RRC-based BWP switch delay

The BWP switch delay TBWPswitchDelayRRC was discussed for the following two cases:
Case 1: BWP switch to another existing BWP configuration
· No change to any of the existing configured BWPs
Case 2: BWP switch to a new BWP configured by the same RRC re-configuration signalling  
· New BWP configurations are added and activated with different parameters to current active BWP through RRC reconfiguration
For case 1, the timeline is similar to DCI-based BWP switch, since the configuration of target BWP has been set by UE. UEs can apply the target BWP parameters without additional time to calculate and load the RF/BB parameters, thus, for case 1, RRC-based BWP switch can be shorter than DCI-based BWP switch.
For case2, UEs need to calculate the corresponding RF/BB parameters for the new BWP configuration, and then apply the new parameters. The switch time should include the time for calculation/load the RF/BB parameters and time for applying the related parameters. The switch time for case 1 could be longer than case 1. And we think the DCI-based BWP switch delay can be reused for case 2.

Since all UEs are mandate to support RRC-based BWP switch, and DCI-based BWP switch is up to UE’s capability. For DCI-based BWP switch capable UEs, it is fine to define one set BWP switch delay requirement for case 1 and case 2. Since DCI-based BWP switch time can be much shorter than RRC-based case, if new work want a shorter BWP switch delay, DCI-based BWP switch can be scheduled. Thus, there is no need to differentiate two different RRC-based delay requirements. For UEs only support RRC-based BWP switch, RRC-based BWP switch can be happen frequently, and it is beneficial to define two set of delay requirements. One set of delay requirement for case 2 can be the same as DCI-based BWP switch delay requirement, and the other set of delay requirement for case 1 can be shorter than case 2. Based on previous discussion, minimum 200 us could be deducted from the delay of 600 us/2000 us that was agreed for DCI- and timer-based BWP switch.
Observation 1: For UEs only support RRC-based BWP switch, it is beneficial to define two set of RRC-based BWP switch delay requirements.
Moreover, in last meeting, RAN4 agreed that RRC based BWP switch delay requirement is defined independent to UE capability bwp-SwitchingDelay, which means there is no need to differentiate Type 1 UEs and Type 2 UEs.
	RRC-based BWP switch delay requirement is defined independent to UE capability bwp-SwitchingDelay.


Proposal 1: For UEs support DCI-based BWP switch, TBWPswitchDelayRRC can be defined in table 1.
Table 1: RRC-based BWP switch delay TBWPswitchDelayRRC
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelayRRC (slots)

	0
	1
	[3]

	1
	0.5
	[5]

	2
	0.25
	[9]

	3
	0.125
	[17]

	Note 1:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.


Proposal 2: For UEs only support RRC-based BWP switch, TBWPswitchDelayRRC can be the same as defined in table 1 when new BWP configurations are added for case 2.
Proposal 3: For UEs only support RRC-based BWP switch, TBWPswitchDelayRRC can be the same as defined in table 2 when no new BWP configurations are added for case 1.
Table 2: RRC-based BWP switch delay TBWPswitchDelayRRC
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelayRRC (slots)

	0
	1
	[2]

	1
	0.5
	[4]

	2
	0.25
	[8]

	3
	0.125
	[15]

	Note 1:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.



Interruption due to RRC-based BWP switch
For RRC-based BWP switch, we think the interruption requirements for DCI-based and timer-based BWP switch can be reused. Since UE need some interruption to adjust the RF/BB parameters, which will impact other active serving cells. Although network cannot predict the exact RRC processing time, it is still necessary to define interruption requirement for RRC-based BWP switch, which will occur during BWP switch duration TBWPswitchDelayRRC, and network can verify the interruption requirement by counting the ACK/NACK.
Proposal 4: The interruption requirements for DCI-based BWP switch can be reused for RRC-based BWP switch.
3. Conclusion
In this contribution, we discuss the open issues on SCell activation delay requirements, and provide the proposals as follows:
Observation 1: For UEs only support RRC-based BWP switch, it is beneficial to define two set of RRC-based BWP switch delay requirements.
Proposal 1: For UEs support DCI-based BWP switch, TBWPswitchDelayRRC can be defined in table 1.
Table 1: RRC-based BWP switch delay TBWPswitchDelayRRC
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelayRRC (slots)

	0
	1
	[3]

	1
	0.5
	[5]

	2
	0.25
	[9]

	3
	0.125
	[17]

	Note 1:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.


Proposal 2: For UEs only support RRC-based BWP switch, TBWPswitchDelayRRC can be the same as defined in table 1 when new BWP configurations are added for case 2.
Proposal 3: For UEs only support RRC-based BWP switch, TBWPswitchDelayRRC can be the same as defined in table 2 when no new BWP configurations are added for case 1.
Table 2: RRC-based BWP switch delay TBWPswitchDelayRRC
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelayRRC (slots)

	0
	1
	[2]

	1
	0.5
	[4]

	2
	0.25
	[8]

	3
	0.125
	[15]

	Note 1:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.



Proposal 4: The interruption requirements for DCI-based BWP switch can be reused for RRC-based BWP switch.
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